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Factsheet |
The goal of the FIRE collaboration is to understand the formation ¢f*
heavy elements in the universe

A Three main topical areas UNIVERSITY OF NG STATE
Astrophysics NOTRE DAME UNIVERSITY

Nuclear physics (structure and reactions) B Lawrence Livermore ./ Los Al
° LOS AlaMOS

) - Nuclear data National Laboratory NATIONAL LABORATORY
A Budget: $500k/year

2 postdocs (ND and LANL) BROOKHIAIEN

1 graduate student (NCSU) NATIONAL LABORATORY

1 summer student (LLNL) BB NSE

A 3 funding agencies
DOE/NP: $100k/year
DOE/USNDP: $100k/year
NA22: $300k/year
A Metrics (current)
14 published articles
3 submitted articles
>29 colloquia, invited talks, seminars
1 FRIB TA Topical Program
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Nucleosynthesis
Elements are formed in several different networks of nuclear
reactions taking place in various astrophysical environments
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The R Process

Heavy elements are formed through rapid neutron capture reactiol
In very neutronrich environments

A Exact conditions still under debate

A Multi-messenger observation of neutron star
merger (GW170817) suggests NN mergers are
definite candidates

A Supernovae, blackole collisions, etc. still not
completely ruled out

Astronomers just proved the incredible origin of nearly all
gold, platinum, and silver in the universe

n
BQrkdey N EWS  research ~ People Credit: Davisﬂl:s)ulin of NC State

ssssssss , SCIENCE & ENVIRONMENT Credit: Daniel Price (U/Exeter) and Stephan

. . Rosswog (Int. U/Bremen
Astronomers strike cosmic gold 9 )

By Robert Sanders, Media relations

Anillustration of two neutron stars colliding.

Scientists witness huge cosmic crash, find origins of
gold
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Ingredients of r-process Simulations
Theoretical simulations require complete and precise nuclear datajfer
all nuclei in the nuclear chart, as well as astrophysical conditions

A To calculate: relative abundances of given - \ﬁ
elements Y(t), YA(t), etc. AN }

A Astrophysical inputs = Simulation of supernova | NS
explosion or NN merger I |
Provide density and temperature for Maxwel' . R o

Boltzmann statistics

A Nuclear physics inputs for given (Z,N)
Q-values for all decays
Decay rates]-h -, 1-decay, fission(s)
Reaction rates: ftapture, photoreactions
Decay products

A Nuclear reaction network is set of coupled .
differential equations giving variations of f\

final

abundances as a function of nuclear rates
A Compare with stellar and solar abundances
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Nucleosynthesis Codes

The FIRE collaboration uses PRISM to comptfeocess abundances
based on a set of nuclear and astrophysics inputs

A Code cedeveloped unde6ciDAC
and JINA support

A Clearcut separation of nuclear
models and reaction network
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